


ay 
te 


















The Of Gciat Publication: ‘of the 



























a - Amerigan’ Orthopedic Association 
or isieh Orthopaedic Association ae 
ISHED-ON oa piprit DAY.OF BACH MONTH. AT LINCOLN, NEBRASKA, U.S. A. 
Bike alee a < POUR DOLLARS PER ANNUM — - a: 
Saat nt Class Matter in the Post Office at Lineotn, Nebraska sy 
(ee & Port iz 
Bate “Orthopadie Association ea, American Orthopedic Association 3 
-Baitor ae Editor A 
Ri 2. maLMaLtE MSF RCS “.H._ WINNETT ORR, M, D., 'F. A. C. 'S. : 
)  Baltortal’ Committee SOS? > eet) Editorial Committee ry 
T. 8. ARMOUR, F.R.G.8.° \ i JOHN L, PORTER, MD, F. A. C8. “a 
W. H. TRETHOWAN, F.R:C. 8. > fF. a. GAEBNSLEN, B. Se., F.-A2C.8 ; 
H. a MS, png ase Me -, EDWIN W. RYERSON, M.D., FP, 4. 0.8. 
“3° ~ TABLE-OF CONTENTS. —~ s 


. 


nn Sate OF. pe: iisins. TO WAR AMPUTERS IN ENGLAND. 










Ey Muirhead Little, 8. R, C, 8. Londen.. 


THE MUSCULATURE OF THE FOOT, AND ITS TREATMENT BY ELRCTRIC- So 





317 





“FPY>: G. Murray Levick, London bats 


a Srratic BRHORMTTTES AS A FACTOR IN THI: PRODUCTION OF SO-CALLED 
ARTHRITIS. “Robert Patck, M. D., San. Francisco... B24 


Semaine. oF THE OPERATIVE: TREATMENT OF SCOLIOSIS. 


plan, M.D.,” New Fork 







Royal 





= 









“ RprroniaL, ner a * - 

































ace 
@ calcaneo- 
extremity of 


of the br 


Th 


es 
" Co Dhe 


























month 


of 


% 


DIO: 


S 
? 


“&. 


ax 


x 
& 


aes 





tA; 
wie’ 





The Journal of 
cin gr won 


The Official Publication of the American uaemanend Association 





Published on the fifth of each month for the American adnate Association nite 
H. WINNETT wend xD 7: & & & LINCOLN, NEBRASKA, U. S. A. 








Entered as Second Class Matter in the Postoffice at Lineoia, Nebraska 











VOLUME III JULY, 1921 ‘Number 7 








ORIGINAL ARTICLES.—Papers for publication will be accepted only for 
exclusive publication in this Journal. Papers in foreign languages will be ac- 
cepted and translated without charge, if suitable for publication. The American 
Orthopedic Association and the British Orthopedie Association do not ya | 
endorse the opinions presented in the different papers published in this Journal. 

Papers for publication and all other communications for the neers De- 
partment should be addressed in England to R. C. Elmslie, M. S., F. Cc &. Ba. 
Portland Place, London, W. 1; in America to H. Winnett Orr, M. 5. Lincoln, 
Nebraska. 

CURRENT ORTHOPAEDIC LITERATURE.—Contributions for this depart- 
ment should be sent to H. Winnett Orr, M. D., Lincoln, Nebraska. 

REFUSED MANUSCRIPTS will be returned provided stamps are forwarded 
for that purpose. 

ADVERTISEMENT.—AdéGvertising forms go to press on the fifth of the month 
preceding the month of.issue. Advertising rates will be furnished on application. 

CHANGE OF ADDRESS.—When address is to be changed, both the old and 
new addresses should be given. 

THE SUBSCRIPTION PRICE of ths Journal is $5.00 per year, in advance, 
postage prepaid for the United States anc Mexico; $5.75 for all foreign countries 
included in the postal union. Canada, $550. Single copies, 50 cents. 

All communications concerning subscription and advertising should be ad- 
dressed to the Publisher, and all ckecks, drafts and post-office orders should be 
made payable to 

THE JOURNAL OF ORTHOPAEDIC SURGERY 
Lincoln, Nebraska, U. S. A. 


Index for July, 1921 


Arthritis, Static Deformities as a Factor in the Production of So-Called 

Hypertrophic. Robert Patek 
Bibliography 
Bone, The Role of Cancellouv’&s Tissue in Healing. T, Wingate Todd 
Editorial 
Elseberg, Charles A, The False Localizing Signs of Spinal Cord Tumor... 346 
Foot, The Musculature of, and Its Treatment by Electricity. G. Murray 

Levick pais ined 
Fractures of Cervical Vertebrae with Cord Injury, Nonoperative Treat- 

ment of. The Result in Four Cases. Michael Osnato 343 
Gibson, Alexander. Dislocation of the Sacro-Iliac Joint 343 
Kurlander, J. J. Treatment of Tuberculosis of the Knee Joint 











317 




















Langworthy, Mitchell. Bilateral Forward Dislocation of the Fifth Cervi- 
cal Vertebrae with Reduction by Manipulation 


Levick, G. Murray. The Musculature of the Foot and Its Treatment 
by Electricity 


Limbs, Artificial, The Supply of to War Amputees in England. E. Muir- 
head Little 


Little, E. Muirhead. The Supply of Artificial Limbs to War Amputees 
in England 
Miller, Edwin M. Nerve Suture 


Naffziger, Howard C. Methods to Secure End-To-End Suture of 
Peripheral Nerves 


Nerve Suture. Edwin M. Miller 
News Notes 


Usnato, Michael. Nonoperative Treatment of Fractures of Cervical 
Vertebrae with Cord Injury. The Result in Four Cases 


Patek, Robert. Static Deformities as a Factor in the Production of So- 
Called Hypertrophic Arthritis 


Peripheral Nerves, Methods to Secure End-to-End Suture. Howard C. 

Naffziger 
Sacro-Iliac Joint, Dislocation of. Alexander Gibson 
Scoliosis, Observations on the Operative Treatment of. Royal Whitman 
Semi-lunar Cartilage, Treatment of. Louis Strahlmann 
Spinal Cord Tumor, The False Localizing Signs of. Charles A. Elsberg 
Todd, T. Wingate. The Role of Cancellous Tissue in Healing Bone............ 
Tuberculosis of the Knee Joint, Treatment of. J. J. Kurlander_ 


Vertebrae, Fifth Cervical, Bilateral Forward Dislocation of, with Re- 
duction by Manipulation. Mitchell Langworthy 


Whitman, Royal. Observations on the Operative Treatment of Scoliosis 


















































347 


317 


307 


307 
344 


348 
344 
337 


343 


324 


348 
343 
330 
347 
346 
345 
346 


347 


























Vol. 8, No. 7 JULY, 1921 Old Series 


Vol. xix, No. 7 








The Journal of 
Orthopedic Surgery 


THE SUPPLY OF ARTIFICIAL LIMBS TO WAR 
AMPUTEES IN ENGLAND 


BY E. MUIRHEAD LITTLE, F. R. C. S. LONDON 


The three years which have passed since the publication in 
the American Journal of Orthopaedic Surgery in April 1918 of 
the writer’s paper on Amputation Stumps have not caused him to 
modify the opinions then expressed to any great extent. The 
following remarks however embody the results of this further ex- 
perience. The return of former patients for repairs to their limbs 
etc., has afforded opportunity of judging to what degree the pro- 
vision of end-bearing pads in artificial legs had proved satis- 
factory. 


It may be remembered that in the paper above referred to 
it was stated that it had been thought advisable to prescribe such 
pads for fifty per cent of the lower limb amputees. As it ap- 
pears obvious that it was desirable whenever possible to use the 
end of the stump for purposes of support, so relieving the cir- 
cumference and upper parts of it, a number of cases were ordered 
end-bearing some of which were only questionably suited to it. 
As the sling and pad were simple additions to the limb, no harm 
would be done if the patient found it uncomfortable or painful, 
as he could easily remove the pad himself. 


In March 1920 220 consecutive cases to which end-bearings 
had been supplied were examined on their return for repairs or 
for duplicate limbs. 


Of these 124 were above knee amputations. 
Of these 8 were through the knee joint. 
Of these 88 were below the knee. 
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Of the 124 above knee cases 84 or 67% were using the pad. 
Of the 8 through knee cases all, or 100%,* and of the 88 below knee 
cases 68 and 77% were so doing. Of the 220 cases taken together 
160 or 72.7% were using the end-bearing. 


Thus as 50% of all cases were ordered it, it may be taken as 
established that about 34% of all above knee cases will be found 
to be able to use end-bearings. 

Another point which has come out is the occurrence of nerve 
pains in stumps after prostheses have been worn without pain for 
a year or more. These appear to be due to atrophy of the soft 
parts, owing to which nerve trunks which were before affected, 
may become exposed to the pressure of the socket and give such 
trouble that resection and alcoholic injection of the nerves be- 
come necessary. 

The Ministry of Pensions is responsible among other things 
for the supply and upkeep of artificial limbs and appliances to pen- 
sioners. Neither the Ministry nor the Commissioners of the Royal 
Hospital at Chelsea, on whom this responsibility formerly lay have 
thought fit to manufacture artificial limbs. 


The productions of a number of firms of limb-makers have 
been inspected and when found satisfactory have been approved 
and surgeons in charge of limb-fitting hospitals and centres are at 
liberty to order of any of these approved limbs. But the official 
list of limbs thus approved included many different types, from 
the old dummy artificial arm and the “Clapper” or “Railway” leg 
(so called because it has been made by certain Railway Companies 
for supply to their employees) to the Carnes or McKay arm, and 
the lighter modern artificial wooden leg with knee control. This 
variety of types and quality was the result of the demand out- 
running the supply so that limbs were approved which perhaps 
might have been rejected had the need for limbs been less urgent. 
It has been decided that every amputee shall have two artifical 
limbs for each stump and these shall be repaired and replaced when 
necessary as long as he lives. A large number of second or dupl- 
cate limbs have already been supplied, and the return of these pen- 
sioners for fitting has enabled limb fitting surgeons to form some 
opinions as to the usefulness of the first issues. 

*It must not be assumed that every case of amputation through the knee 


joint was fit for end-bearing. It simply means that in the 8 cases noted our 
prognosis was correct. 
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As regards leg protheses, the Ministry has since the Armis- 
tice, on the advice of surgeons and limb-makers, decided on a num- 
ber of standard types of limbs, which the members of the British 
Limb-makers Association have undertaken to manufacture and 
supply; metal parts of standard patterns being furnished by the 
Ministry. It is hoped that ’ere long all new limbs will be of one 
standard pattern for each kind of amputation. Maenwhile how- 
ever, there are all sorts of limbs in use, which from time to time 
need repair and replacement and the surgeon to a limb-fitting 
hospital is confronted with the problem of how to satisfy the de- 
sires of the pensioners and at the same time to see that each man 
has adequate appliances. 


In the issue of the first limbs to amputees the wishes of the 
patient could seldom be any help to the surgeon, because the for- 
mer had no experience of protheses and could seldom tell what was 
good for him. The responsibility of selection therefore rested al- 
most entirely upon the surgeon. 

But now the case is altered. It is recognized that the man 
who has not merely been in possession of but has regularly worn 
a certain type of limb is generally a good judge as to whether it 
suits him or no, and that he has the right of choice of a new one. 
As regards artificial legs, experience teaches us that: 


There is no artificial limb so old fashioned, and apparently in- 
adequate, but that some amputees will swear by it and will take 
no other for a second issue. 


There is no artificial limb so well designed, constructed and 
fitted, but that some amputees will swear at it and say that they 
“would not be seen dead with it!” 


Arm prostheses are neither so necessary nor so useful as those 
for the lower extremity. The functions of the upper extremity 
are far more delicate and complicated and require a much higher 
degree of co-ordination of muscles and nerves than do those of the 
leg. Consequently it is possible to approach more nearly the ideal 
of a true and complete substitute in the latter than in the former 
case. The foot of boot-wearing man has ceased to be used as a 
prehensile organ and the functions of the lower extremity are 
confined to locomotion and the maintenance of the erect position. 
The leg amputee who has no prosthesis, cannot move easily from 
place to place except with the help of crutches and for him there- 
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fore a prosthesis is a necessity. On the other hand, those who 
have lost one arm in many walks of life can do as well with one 
sound hand as with two, and a number of them have declared, 
after they have adapted themselves to a one armed existence, that 
they hardly knew what they wanted with two hands formerly. 


Those who have had the misfortune to lose both hands are in 
a different category altogether. Thus, while it is more difficult 
to make good the loss of one hand or arm than that of a leg it is 
fortunately less necessary to do so. To the labourer however and 
to the handicraftsmen whose work is bimanual a prosthesis is 
necessary and the more simple the efforts required, the more use- 
ful will it be. The agricultural labourer may be capable, with a 
comparatively simple prosthesis, of doing a good hard day’s work, 
equal in some cases to what he could do before his disablement. 
In France where so large a proportion of the population works 
on the land, it has been found that such occupation is best suited 
to the arm-amputee. 


The most important factor however, in the estimation of the 
value of an arm stump or stumps is the character of the patient 
himself. Those who have pluck and perseverance: in short are 
so fortunate as to be endowed with the will to make good, will 
succeed in the use of almost any prosthesis and the better that 
prosthesis is, the better will their work be. There are others who 
are easily disheartened after a short trial, or who will not try at all. 


It is unfortunately true that a large number of amputees who 
were provided with arms by the Government did not wear them. 
An enquiry made by the Ministry of Pensions in 1918 elicited the 
information that out of 1746 men amputated above the elbow only 
20% used their prostheses in their occupations and that out of 
737 amputated below the elbow 48.5% so used them. 57% of the 
above elbow cases and 30% or the below elbow cases however, 
were engaged in occupations which did not require the use of two 
hands. 


As many of the arms concerned were of old patterns, a sec- 
ond and more detailed enquiry was made in 1919 into the useful- 
ness of 1354 arms issued in 1917. This enquiry elicited a rather 
more encouraging report. It is to be noted that of the total 
number there were more left (717) than right (637) arms. The 
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enquiry cannot however be considered complete, as a considerable 
number of those circularized did not reply. 


The institution since this enquiry of systematic training of all 
arm amputees in the use of their prostheses at limb fitting hos- 
pitals and the improvements in the design and manufacture of 
arms, will it is to be hoped, result in greatly increased usefulness 
of arm prostheses among the wounded of the great war. These 
statistics confirm the conclusion to which most observers had al- 
ready come, that the problem of the provision of above elbow 
prostheses is distinct from and more difficult of solution than that 
of the below elbow. 


The plight of the man who has lost both hands is distressing, 
even if he labours under no other disabilities and if he have two 
long forearm stumps. With such stumps it is surprising how 
much a man can do for himself without prostheses, for by bringing 
them together he combines them into a prehensile organ or rudi- 
mentary hand, which has the great advantage over a prosthesis 
of possessing tactile sensation, which becomes more delicate with 
prolonged use. With the loss of each inch of bone in one or other 
stump the disability increases, until the lowest depth of depriva- 
tion is reached in the man who has lost both arms at the shoulder 
joint or a few inches below it. These unfortunates are happily 
few in number, but their case needs as much consideration as that 
of the more frequent amputations. A remarkable facility in writ- 
ing with a pen or pencil held in the teeth may be developed, many 
other light tasks may be performed by means of a stick generally 
held in the mouth but the best hope for them lies in the utilization 
of the feet when these are uninjured. Whether mobility and pre- 
hensile power in the toes could be developed by giving up the con- 
stant use of shoes and stockings is yet to be demonstrated, but the 
remarkable usefulness of the feet to those who have been born 
without hands suggests the propriety of further study in this 
connection. In 1916 Mr. C. A. Sheehan invented a table fitted 


with levers to be worked by the feet for these cases' and Mr. 
George Thomson of Edinburgh has since devised a most ingenious 
machine on somewhat similar principles which enables the truly 
armless man to do a variety of things.’ 


1See British Medical Journal 5-5-17 p. 583. 
*See British Medical Journal 3-1-20 p. 20. 
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This machine however is stationary and the patient is nearly 
helpless when he leaves it. Attempts have been made to design a 
prosthesis of which the motive force is supplied by movements of 
the thigh and leg, but up to the present time (1921) they have 
not resulted in anything of much practical value. 

Not only in these extreme cases but in all those of loss of both 
forearms or of more, the patient is unable to dress himself or to 
attend to the common needs of daily life or the calls of nature and 
must depend upon the constant service of an attendant or relative. 
Even a cold in the head is a severe increase to his troubles, so that 
it may be found best for him to keep his bed during an attack of 
catarrh. 

In the case of all arm-prostheses, the design and details of 
manufacture present the greatest difficulties and are more im- 
portant than the fitting of the socket to the stump. 

In leg prostheses on the contrary the converse obtains. Fit is 
more important and more difficult than design and manufacture 
of the parts other than the socket. 

Indeed, it may be said that the crudest and worst type of arti- 
ficial leg with a well fitting socket and well aligned and balanced 
is better than the best and most elaborate type, if ill fitted and 
badly aligned and balanced. 

A very large number of artificial arms, both ornamental and 
“workers” of various makes have been supplied. By the latter 
term is meant an arm which scarcely pretends to resemble the 
natural limb, except that an artificial hand can be worn on it, but 
that is intended primarily as a working mechanism for the use of 
a hook or special appliance. 

The pensioners who have returned to Hospital during the last 
year or two in order to have repairs and readjustments made, or 
for the supply of duplicate limbs appear to have found all sorts of 
things useful, according to their occupations, but many of the 
above elbow amputees complained of the weight of the arms and 
chose a new light but strong ornamental prosthesis which weighs 
with a wooden hand and equipment under two pounds. The stump 
sockets and the forearm parts of these arms are made of “Certus” 
glue and a woven fabric and are very strong and light. Duralu- 
min is largely used for the metal parts. 


Note—For a description of Duralumin and its uses in Orthopaedic appli- 
ances see the author’s lecture on “a New Material for Surgical Appliances.” 
British Medical Journal. 3-2-12. Page 236. 
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Such arms are supplied as ornaments on “Dress Arms” but 
they are strong enough for light work. The elbow is flexed and 
locked by shoulder and chest action and the hand can be detached 
and a hook or other appliance substituted. Despite their light- 
ness these arms are stronger than the old pre-war ornamental arm 
and hand without any elbow control. 


The earlier working arms for shoulder amputations, made 
without any joint at the shoulder have been abandoned, and two 
types having artificial shoulder joints and elbow control have been 
substituted. One of these is a strong working prosthesis of stiff 
leather and steel, useful for heavy labour. The other is made of 
glue and fabric and duralumin and is an ornamental or “dress” 
arm. Many pensioners are now fitted with one of each type. The 
working arms of stiff leather and steel which were supplied for 
short upper arm stumps—two or three inches long, measuring 
from the anterior axillary fold, which had a steel artificial shoulder 
joint have not proved successful. Many of these were issued but 
few have been worn, or if worn have proved useful. The short 
stump has proved unequal to the task of moving the prosthesis and 
the limb is laid aside on account of the fatigue caused by the at- 
tempt. 


It is evident that very few men use an artificial hand in tHeir 
work. A limited number of those of the “white collar” class, 
clerks, commercial travelers, messengers, etc., have found the 
Carnes hand and arm advantageous to them despite the fact that 
appliances cannot be substituted for the hand. Another type with 
a fixed hand is the Pringle-Kirk arm, which has a hand, the fingers 
of which are made of steel spiral springs backed with stiff © 
leather. These fingers and the thumb can be closed on any object 
by working a lever situated at the wrist with the sound hand. 
This lever acts on the fingers by an ingenious ratchet movement. 


Although this method appears clumsy, the hand has proved 
useful for hard work and those who wear it report favourably of 
it. Such an arrangement has the drawback that the grasp can- 
not be relaxed instantaneously, which in an emergency may be 
necessary. The power of quickly detaching an artificial hand or 
appliance is of great value and on it a man’s life may depend when 
he has to deal with machinery, horses, etc. For this reason among 
others the screw attachment of hands and hooks, etc., to the wrist 
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has been given up in favour of a spring catch snap, which is 
worked by a button at the side of the wrist. These catches save 
much time to a workman who has to change from one appliance 
to another. 

A working arm which has found much favour with the re- 
turning pensioners is the McKay. The patentee of this arm has 
himself lost a hand and worked out the invention primarily for 
his own use. Duralumin is largely used in its construction and as 
in the Adams Arm the stump socket is made of this material. The 
distinctive feature of these arms is the rubber hand of which the 
fingers and thumbs are stiffened by central copper rods. The 
fingers can be bent to any shape desired and the thumb is flexed 
by a strong spiral steel spring and extended by shoulder action. 
The copper rods although malleable are yet stiff enough to enable 
quite heavy weights to be raised in the hand-grip. This is un- 
questionably a useful hand, but many men make little use of it, 
preferring appliances for their work. 


In the discussion upon Vanghetti’s Kineplastic amputations* 
at the meeting of the British Orthopaedic Association in November 
1919 hopes were generally expressed that a useful working pros- 
thesis for such cases would soon be forthcoming. Unfortunately 
up ‘to the present time these hopes are unfulfilled, and there 
seems little present prospect of success. 

The chief and probably insuperable difficulty lies in the want 
of power and sufficient range of movement in the motors. It is 
true that some motors can lift when directly harnessed to a 
weight or a dynamometer, as much as 20 lbs., but this is trifling 
“compared with the force that must be exerted by the normal 
muscles at the points of insertion of their tendons. The plastic 
motor like the natural muscle must act on a lever at a disadvant- 
age, so that a twenty pound pull may result in a grip of only three 
or four pounds. If the lever is lengthened in order to gain power, 
a longer excursion is needed than can generally be afforded, and 
mechanical difficulties are increased. 


Some German writers have insisted on the necessary dis- 
tinction between the palmar grasp for large and heavy objects and 
the finger-end grasp for small and light objects and they have de- 
vised different hands for these different grasps. Many men can 


*See Journal of Orthopaedic Surgery. April 1920, page 212. 
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exert a force of 35 lbs. by the former and 10 or 15 lbs. by pressure 
between the end of the thumb and index finger in the latter. 

Anything approaching this force is not to be hoped for from 
plastic motors, but for very light work or ornamental purposes 
prostheses for kinematized arm stumps, will probably prove prac- 
ticable. For the lower extremity there is little need but more 
hope of success with the method. 

The improved prostheses for the lower limbs which were avail- 
able in 1915 and especially those for exarticulations at the hip, 
were so much better than most amputees expected, that they were 
very well received and there was little grumbling. There is now 
however an outcry for lighter limbs and attempts were made to 
satisfy it by the government and by limb making firms. 


Duralumin and Celluloid and the combination of glue and 
muslin, above referred to as used for arms, are the materials which 
have been successfully tried, but the writer’s experience leads him 
to believe that willow wood is still the best known material for 
stump sockets, and that the best light limb is one in which the 
wooden socket is combined with a frame-work and joints of duralu- 
min or some similar alloy. There is however little demand for a 
limb lighter than those hitherto issued for below knee amputations, 
but even here a lighter foot will probably prove advantageous and 
is being experimented with. There is need of a lighter prosthesis 
for Syme’s amputation, for the average weight of the regular pat- 
terns is about 31% lbs. and there is a prospect of reducing this by 
one or one and a half pounds. 

It may interest American surgeons to learn what are the 
average weights of the limbs (including hands) supplied at Roe- 
hampton at present for the commoner types of amputations. 


They are as follows: 
Worker’s arm Dress arm 


For shoulder amputations............................. 4 lbs. 2 Ibs. 6 oz. 
For above elbow amputations.......................... 3 Ibs. 2 Ibs. 
For below elbow amputations.......................... 2 Ibs. 14 oz. 
Artificial Legs 
9 Ibs. 


FT a RN re 
No. 2. For short thigh amputations with steel hipjoint 
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No. 3. For longer thigh amputations, below the middle of 
EL: Re ee 514 lbs. 
No. 8. For below knee amputations -..........-.-.-.....0-------.------ 43, Ibs. 


Light duralumin limbs can be made for the above types weigh- 
ing No. 1—61% lbs., No. 2—434 lbs. and No. 3—4\4 lbs. 


A limb with a well fitting socket feels much lighter to the 
wearer than a badly fitting one of the same weight, and a well bal- 
anced one lighter than an ill balanced one. It is to be desired that 
the centre of gravity of a No. 2 limb (i. e. one for thigh amputa- 
tion, without metal hip joint or pelvic band) should be situated at 
or just below the Knee bolt. 

The position of the artificial joints of limbs in relation to the 
centres of the corresponding natural joints is important and has 
been lately insisted upon by limb fitting surgeons. Limb makers 
have been generally in the habit of placing the artificial hip-joint 
in No. 2 limbs far too low. It has been demonstrated to them that 
this practice causes difficulty in walking and friction between the 
stump and the socket. The correct position is now insisted upon. 
This, in the case of a normal hipjoint is slightly above the level of 
the tip of the great trochanter and in front of it. How much in 
front of it it should be, depends upon the amount of rotation of 
the femur stump. 

No one familiar with the problems involved in the manufac- 
ture and supply of prostheses will assert that finality has been 
reached. There is still room for and hope of improvement in de- 
tails at least. Such information as we have of the artificial limbs 
hitherto supplied in other countries has not led us to imitate them. 
Certain American types of artificial limbs were of very great help 
to us at the beginning of the war and we think that they have been 
improved upon in the workshops in this country. 

May we not look to the ingenuity and resource of American 
engineers and mechanics to make some revolutionary and as yet 
undreamt of advance in prosthetics? 











THE MUSCULATURE OF THE FOOT, AND ITS 
TREATMENT BY ELECTRICITY 


G. MURRAY LEVICK, LONDON 


In dealing with the electrical treatment of the foot, I will take 
first that class of case in which nerve interruption or inhibition has 
led to degeneration of the muscles supplied by the internal popliteal 
nerve. 

When a motor nerve is moderately injured or compressed, the 
first muscles to show R. D. and the last to recover are those that 
it supplies farthest below the seat of injury. Also as a rule they 
are the most profoundly affected, and after suture of a nerve they 
are the last to recover. Consequently in the cases with which we 
are dealing, we should always at once turn our attention to the 
intrinsic muscles of the foot, all of which, with the exception of 
Extensor brevis digitorum, are supplied by the internal popliteal 
nerve. Later on I will call attention to the extreme importance of 
these muscles, and show why in all cases where the internal popli- 
teal nerve is affected, we should especially concentrate on the treat- 
ment of the foot. This is a point that is generally neglected. 


Up to the end of the war, most of the cases of nerve injury 
that came under my care, exhibited tissues in the first stages of de- 
generation, and the affected muscles were in at least a fair state 
of nutrition and contractibility. Their treatment was therefore a 
simple matter. Suitable posture and galvanic contraction by the 
longitudinal method, with a little massage, were all that was 
needed to keep them going until regeneration had taken place. 

Nowadays however, we find a very different state of affairs. 
Patients crop up from all sorts of holes and corners in which they 
are being discovered, suffering from nerve injuries inflicted years 
ago, but undiagnosed and left all this time without the special 
treatment they demand. In most cases these muscles have de- 
generated seriously. Sometimes actual fibrous degeneration with 
vacuolation renders their recovery impossible. In other cases it 
is touch and go. 

With great care and perseverance we can coax some of these 
muscles back to usefulness, where ordinary routine treatment 
would fail absolutely. 
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One of the most noticeable things about a case recovering 
from internal popliteal nerve injury is the length of time that 
usually passes before the toes are bent on stimulation of their long 
flexors. It may be many months after recovery of the calf 
muscles, and I have observed a faradic response in Abductor hal- 
lucis before it was apparent in Flexor longus digitorum. I be- 
lieve this is due to paralysis of Accessorius so that the tendons of 
Flexor longus digitorum are not taughtened by that muscle, and 
its contractions, after its recovery to faradic stimulus, are ab- 
sorbed in the process of “taking up the slack.” 


In cases we now commonly see, where the intrinsic muscles 
of the foot have been neglected so far that they will never recover 
properly, this is a disability to be counted on. Another point to 
be carefully guarded against is the fixation deformity of the tarsal 
joints as a result of general failure of the blood supply to the foot. 


To turn now to the subject of treatment. In all cases where 
the Internal Popliteal nerve is involved, when giving galvanic 
treatment to the leg muscles, I have the patient seated on a couch 
with his foot placed flat on the bottom of an ordinary porcelain 
arm bath placed on a chair. The masseuse sits on another chair 
so that the foot and leg are at a convenient height for her. The 
indifferent electrode, made of carbon, is placed in the water facing 
the toes all the time the active electrode is being used upon the leg 
muscles so that the current, interrupted by the nutronome, streams 
through the foot and scatters through the small muscles which all 
get a share of the treatment. When I first tried this method, 
the improvement of the nutrition of the whole foot was so remark- 
able that I have adopted it as a routine. 

It is certainly a fact that the nutrition of the foot improves 
long before the muscles show any signs of response to faradic cur- 
rent, and this is probably due largely to the action of the inter- 
rupted galvanic current in restoring the muscular coats of the 
arteries. During part of the treatment, the current should be re- 
versed so that the foot muscles get the benefit of the anodal and of 


the current. 


Having outlined the above treatment, I will not proceed to 
the treatment of feet unaffected by nerve injury, and to an inter- 
pretation of the roles played by some of the intrinsic muscles, 
which appear to be of great importance, and which I have not seen 
recorded in any of the text books on Anatomy. 
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The treatment is applicable when the preliminary stages of 
flat-foot are curable by physio-therapy, and to the after treatment 
of those more advanced cases which have been wrenched and fixed 
in plaster, or undergone surgical operation. 

Regarding the first class, there are many people walking 
about the streets, suffering from what they describe as tender feet, 
and these people, experiencing pain on movement of the tarsal 
joints, avoid this as far as possible by planting their feet flatly 
on the ground, with the toes pointing too far outward. This leads 
them through the successive stages of flat foot. 


The commonest causes, of tender feet apart from uncleanli- 
ness, are deformity of the first metatarso-phalangeal joint, and 
passive wasting of the intrinsic muscles together with compression 
of the soft tissues by ill-fitting boots and shoes. 


Of the first of these causes it is enough to say that almost 
the whole of civilisation is engaged in deforming its feet by drag- 
ging the great toe outward so as_ to stuff it into a boot which 
fashion decrees shall be shaped like a lead pencil. 


The wasting of the intrinsic muscles and compression of the 
soft tissues are due to the support given by the boot which re- 
lieves some of these muscles of their proper role, so that they fall 
into disuse, become wasted and unhealthy, and a ready receptacle 
for fatigue products and other toxins, and the circulation of the 
whole foot becomes impaired, the tarsal joint suffering in common 
with the rest of the part. 


As walking in the manner described above, entails the re- 
laxation of Tibialis posticus and the toe flexors as well as the 
other intrinsic muscles of the foot, re-development of all these is 
needed in order to regain muscular support for the foot. 


The role played by the flexors of the toes, (especially Flexor 
brevis hallucis and Flexor brevis digitorum) in supporting the 
longitudinal arch of the foot, is a very important one indeed, be- 
cause when the weight of the body is thrown forward onto the 
toes with the heel off the ground, the action of both long and short 
flexors is to draw the heel towards the toes, acting as bowstrings 
across the arch from heel to toe. 


For this reason the correct way to land from a jump, is to 
have the whole weight of the body borne between the balls of the 
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feet and the end of the toes. Also when patients are given heal- 
raising exercises from the standing position, this distribution of 
the weight should be carefully taught, by telling them to “grasp 
the floor with the toes,” which thus become the fixed points from 
which their flexors act. 

Flexor brevis digitorum, being inserted into the basal pha- 
langes, is at a mechanical disadvantage in bending the toes, com- 
pared with Flexor longus, and therefore acts more strongly as 
an arch raiser. 

The flexors of the toes should be used to assist progression 
in walking quickly or running, those of the great toe being of spe- 
cial importance. 

With the above notes in mind, the efficacy of the following 
treatment will I think be clear. 

The foot is placed in an ordinary porcelain arm bath. as be- 
fore, but in this case the heel rests on one carbon electrode while 
the other, being the other terminal of the circuit, is dipped in the 
warm water which should reach to just below the malleoli. 


This electrode is held in the left hand while the other hand is 
used to manipulate the core of a Smart Bristow coil. Graduated 
contraction of any of the intrinsic muscles of the foot can now 
be obtained in a particularly useful and pleasing manner. It is 
almost similar to a method I devised about three years ago for 
the treatment of certain stages of trench foot, and described in the 
British Medical Journal. As we proceed to carry out this treat- 
ment and place the active electrode in the position needed to 
stimulate the desired group of muscles, a very clear view is gained 
of the action of the dorsal interossei in raising the transverse arch 
of the foot. It is seen that this is a strong action and emphasises 
the importance of these muscles. As the core of the coil is intro- 
duced and withdrawn in a rythmical manner, the transverse arch 
is seen to rise and fall and the foot to narrow and widen in time 
with the rise and fall of the current, and a clear mental picture 
can be formed of the dorsal interossei, with their bi-pennate 
origins, drawing the metatarsal bones together. To describe the 
action of one of these muscles will suffice to explain the action of 
the rest. We will consider the second metatarsal bone as the 
“keystone” and as the middle line. 














MUSCULATURE OF THE FOOT, AND ITS TREATMENT BY ELECTRICITY 321 


When the second dorsal interosseus muscle contracts, it per- 
forms the following roles in the order given. These roles have 
been carefully observed during electrical stimulation of individual 
muscles, and then of the group as a whole. 


(1) Feeble contraction. Abduction of first phalanx from 
middle line. 


(2) Stronger contraction. Flexion of metatarsophalangeal 
joint, plus the pull on the extensor tendon. End of toe brought 
into contact with the ground. (In voluntary movement, this con- 
tact is of course strengthened by the long and short flexors.) 


(3) Powerful contraction. The fixed points from which 
the muscle acts are now (a) the second metatarsal bone, (b) the 
insertion of the tendon into the first phalanx. As the muscle con- 
tracts, the third metatarsal bone is drawn towards the second, i. e. 
towards the middle line. 


In voluntary movement, the second metatarsal is fixed by the 
opposition of the first dorsal interosseus muscle, which also fixes 
the first phalanx of the second toe, while it is drawing the first 
metatarsal bone towards the second, and so on. 


As each metatarsal bone is drawn toward the second meta- 
tarsal, it is pulled into a plane below that of its more mesial 
neighbour. 

If the technique above described is properly carried out, it 
will be seen that the arch raising action of the dorsal interossei 
is very powerful, and that these muscles must be regarded as of 
great importance. 

Still more strongly is the impression given of the action of 
the short flexors of the toes in raising the longitudinal arch while 
the toes, acting as fixed points, press the bottom of the bath. «The 
marked action of Abductor hallucis shows how it can still be 
trained to assist in maintaining an improved position of the great 
toe, should it be desired to correct this by mechanical means. 

Having now given the required exercise to the intrinsic foot 
muscles, Tibialis posticus and the long flexors of the toes can be 
stimulated by disconnecting the active carbon electrode from its 
rheofor, which is now inserted into a button electrode covered by 
a handful of wet lint and applied to the desired motor points in 
the leg. The longitudinal arch will be seen very plainly to rise at 
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each contraction of the long toe flexors as well as of Tibialis 


posticus. 

The method of electrical treatment outlined above is strongly 
to be recommended as a preliminary to voluntary exercise. It is a 
waste of time and discouraging to the patient to being re-education 
before the intrinsic muscles of the foot are in at least a fair state 
of nutrition. I regard it as inseparable from the satisfactory 
treatment of flat-foot, after seeing the surprisingly good results 
that it yields. Often it is extremely difficult or impossible to re- 
develop the small muscles by voluntary exercise alone. This ap- 
plies especially to those cases that have been repostured by surgi- 
cal methods, so that they are suddenly relaxed after a long period 
of overstretching with its accompany atony. 


DISCUSSION 


Mr. R. C. Evtmsire: Mr. Levick has called attention to a group of 
muscles which everybody, including ourselves, have been apt to overlook or 
to neglect too much in the past. The intrinsic muscles of the foot are not 
vestigial remnants from the time when the foot was used for another pur- 
pose: they have a real function in the use of the foot at the present day. Not 
so much in my hospital practice, but in private I seem to be continually oc- 
cupied in treating people who have, apparently, good feet, but they are caus- 
ing them trouble, for the reason that they are using them all wrong, and gen- 
erally because they have lost the transverse arch of the feet, and have for- 
gotten how to use their intrinsic muscles. These people I have been trying 
to re-train to use those muscles, to get their toes on to the ground, and make 
use of the toes as factors in progression at each step. 


What interested me particularly in what I heard was his demonstration 
of the action of the dorsal interossei, not merely as flexors of the metatarso- 
phalangeal joint, but as elevators of the transverse arch. If that is true— 
and I do not suggest it is not true—it is new to me. If these dorsal inter- 
ossei,can be worked up, here is a possibility of improving these people who 
have a flattening of the transverse arch, people whom most of us have been 
in the habit of considering beyond mechanical correction, and as only capable 
of being made reasonably comfortable. If Mr. Levick can show that he can 
elevate that arch by working up the power of the dorsal interossei, here is 
a possibility of curing dropping of the transverse arch of the foot, a very im- 
portant point indeed to all foot-surgeons. 


Mr. AITKEN: I endorse the appreciative remarks made by Mr. Elmslie. 
and I regret that illness prevents our colleague Mr. Trethowan from being 
with us, as there is no subject which would have afforded him greater 
pleasure than a discussion relative to the flexors. Those of us who have been 
demonstrators of anatomy will agree that we have frequently to point out 
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the position of the dorsal interossei as being more towards the plantar aspect 
than we were inclined to believe, and I think Mr. Levick might have mede 
more of that origin, in which there is produced that gripping action, and of 
which he gave us a demonstration, such as I have not before appreciated. 

I have not previously regarded Mr. Elmslie as a pessimist, and his state- 
ment that these cases of flat foot are beyond mechanical correction is a state- 
ment with which we cannot all agree. But there is one thing which arises 
out of Mr. Levick’s paper in relation to transverse flat-foot to which I intend 
to pay even more attention in the future; the deliberate treatment of toe 
movements and trying to re-educate these people to use their toes, so getting 
the middle of the arch to come up. We should appreciate a demonstration of 
that, if it could be given. 


Mr. Levick (in reply): I thank Mr. Elmslie and Mr. Aitken very much. 
I want to make quite clear that the electrical treatment I advocate is only as_a 
preliminary to voluntary exercises, never with the object of taking their 
place altogether. The point is, that when we start on these muscles they are. 
often, so much wasted that we throw away weeks, perhaps months, in trying 
to get the patient to use them voluntarily, whereas faradic means first will 
enable exercises to be used effectively at a very much earlier stage. 

















STATIC DEFORMITIES AS A FACTOR IN THE PRODUC- 
TION OF SO-CALLED HYPERTROPHIC ARTHRITIS 


ROBERT PATEK, M. D. SAN FRANCISCO. 


In the present confused nomenclature of the arthritides it is 
necessary at the outset to define exactly the particular condition 
one is dealing with. In this paper the classification of Ely’ is fol- 
lowed. He divides the chronic arthritides into two types. 


Type I. Those that show no bone production at the joint 
line nor spurring at the lines of insertion of the capsule. In this 
type the tubercular, gonorrheal, luetic, typhoid organisms, etc., 
are the exciting causes. 


Type II. Those joints showing spurring. “In the latter type 
the gross changes are: cartilaginous and bony lipping at the cir- 
cumference of the joint, with lipping at the intersection of the 
capsule; thickening of the cartilage, then calcification and erosion 
leaving the underlying bone bare; condensation of this bone 
(eburnation) with grooving in the line of joint motion; thicken- 
ing of the synovial membrane with or without villous formation. 
On section the essential feature is an aseptic necrosis with cavity 
formation in the bone a short distance from the joint surface.” 
Ely believes the primary change is in the bone and bone marrow; 
the cartilageous changes are secondary. 


At the Stanford Orthopedic clinic during the last year, July 
31, 1919-July 31, 1920, 72 cases of hypertrophic arthritis were 
admitted out of a total of 846 cases; namely 814%. Alveolar in- 
fection was present in about 90% of these cases. This is prob- 
ably more than a coincidence. But cultures made from these 
joints (operated upon by Doctor Ely') have always proved sterile. 
Likewise no organisms have ever been found in sections. 


Until Koch’s criteria are fulfilled: namely, the isolation of an 
organism in pure culture and the reproduction of the disease with 
it, the acceptance of infection as the etiological basis must be held 
in abeyance. 


Ely, Leonard W., Archives of Surgery, Vol. I. The term hypertrophic arth- 
ritis is not used or approved by Ely; instead he uses the term Arthritis Type II. 
Hypertrophic arthritis is a misnomer. The process is in fact an atrophic one. 
The Germans call the disease arthritis deformans. 
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It is with the factor of the trauma of strain as the basic cause 
of hypertrophic arthritis that this paper deals. An article by 
Preiser’ “Static joint diseases, their etiology and their relation te 
arthritis deformans” gives a detailed account of his idea of the 
steps that begin with static strain and lead to hypertrophic arth- 
ritis. The first step is a change in relation ship of two articulat- 
ing surfaces. Thus in fracture of the femoral neck there is prac- 
tically always some displacement of the proximal fragment and 
this in turn brings about a change in the relationship of the 
cartilage of the head with the cartilage of the acetabulum. Also 
the soft tissues of the joint are subjected to strain and there is 
torsion of the capsule and ligaments; with this goes a change in 
the nutritive vessels that run into the joint; there now follow 
structural changes; namely, fibrous change in the cartilage; it will 
degenerate and the condition of lipoma-arborescens arises; and 
finally the condition characterized as arthritis deformans is seen. 
The static change need not be due to fracture but any condition 
that produces abnormal joint relationships may initiate the process 
of hypertrophic arthritis; thus: coxa vara, flat foot, etc. And the 
change having taken place in one joint, of necessity throws the 
related joints under strain and initiates similar structural changes 
in them. Where Preiser finds two adjacent (hypertrophic joints) 
he believes that one precedes and gives rise to the other. This is 
the very essence of his theory. But it would be quite as logical 
to assume that two such joints arose independently from like or 
unlike causes. In other words, both might be due*to infection. 


Hypertrophic arthritis is essentially a disease occurring late 
in life. Our youngest case occurred at twenty-six years of age. 
Yet many deformed individuals have their joints under abnormal 
strain from the time they begin to walk. Accepting Preiser’s 
theory, it takes such inaividuals never less than twenty years, 
usually over thirty years, to prove his thesis. Lastly, Heberden’s 
nodes, one of the classic findings in the disease cannot be related 
to strain. 

There is an economic interest to Preiser’s theory. If hyper- 
trophic joints arise from the trauma of strain, workingmen in oc- 
cupations which place joints under abnormal strain are entitled to 
compensation, should they develop hypertrophic arthritis. 


*Preiser, Georg. Static joint diseases, their etiology and relation to arth- 
ritis deformans. Am. Jour. Arth. Surg. 1912-1913 X 100. 
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Ely and Cowan* have done a series of experiments, shed- 
ding some light on this subject. They repeated in part the work 
of Axhausen. “Archiv fur Klinische Chirurgie 1912 xcix 519” 
Axhausen working on rabbits and dogs injured the joint cartilage 
with an electric needle. He stated that lesions typical of “arth- 
ritis deformans” followed, namely a “dissecting inflammation in 
the marrow and the formation of “Randexostosen” (lipping) at 
the circumference of the cartilage of the injured bone and that of 
the other bones of the articulation.” In other words, injury to a 
joint cartilage initiated and established the changes seen in hyper- 
trophic arthritis. His method is not exact. He probably injures 
the marrow as well as the cartilage. 


The experiments of Ely and Cowan are grouped under three 
heads depending on the amount of injury done to the cartilage of 
the intercondylar surface of the femur. 


In the first group the cartilage was simply cut to the bony 
buttress or gouged out; or burned with the actual cautery to the 
bony layer. In no case did anything resembling hypertrophic 
arthritis result. The cut edges tended to squeeze their edges to- 
gether. Where the cartilage is gouged out the tendency is for it 
to grow in but leave as a rule a pitting. Where the cartilage is 
burned out the hole may fill in with fibrous tissue which latter be- 
comes cartilaginous; in the majority of the cases the repair is 
slight and incomplete. 


In the second group of experiments a large area of cartilage 
between the condyles of the femur was removed with a scalpel. 
The results here are most variable. The cartilage may fill in 
partly or completely or remain entirely absent. This latter holds 
for the majority of cases. In a few cases changes corresponding 
to Axhausen’s Randexostosen were found, but in the great ma- 
jority these changes did not take place. In the great majority the 
joint changes were localized to the area of injury; in other words, 
no general joint changes were set in motion. 

In the third series the cartilage was removed from the inter- 
condylar groove and partly from the condylar eminences. A hole 
was bored through the bone to the marrow. The results in this 
series areas follows: New cartilage is formed over the denuded 


*Ely, Leonard W., and Cowan, John Francis, Bone and Joint Studies, Le 
land Stanford Junior University Publications, University Series 1, 1916. 
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areas more or less completely. This new cartilage is formed to 
a large extent by the synovial membrane spreading in from the 
circumference. As this new cartilage growth is more complete 
than in the second series it seems likely that the marrow takes 
part in the formation of new cartilage. In fact, the whole pro- 
cess of plugging up the hole with bone and cartilage in this series 
seems to have been through the activity of the marrow. The new 
cartilage is always irregular in structure and usually in outline. 
The hole is always closed by bone and the bone trabeculae are 
thickened. The joint changes are limited as a rule to the injured 
area. Function remains perfect. The new formed cartilage has 
much the same appearance as has the cartilage in “arthritis de- 
formans.” In other words, following the type of injury described 
in their experiments there is an actual regeneration of the de- 
stroyed tissues. 

Now Ely believes from his experiments and from human ma- 
terial that the order of events in hypertrophic arthritis is, first, in- 
jury to the marrow, then follows aseptic necrosis in the bone be- 
low the joint and lastly the lipping about the joint. Axhausen 
has interpreted a final structural stage of the disease as the dis- 
ease itself. 

But ideal and experimental evidence is readily and abundantly 
at hand, found in the X-ray plates dealing with such conditions as 
Pott’s’ fracture and Colles fractures. Surely the normal align- 
ment of these joints is always more or less disturbed. Again in 
the congenital deformities, namely: club foot and congenital dislo- 
cation of the hip, according to this static theory of etiology, the 
knee and hip on the affected side should give a hypertrophic 
arthritis. In the partial or complete ankylosis of any joint, such 
as occurs in tuberculosis of the hip or knee or ankle, the unaffected 
joints should show in time the hypertrophic changes. Scoliosis is 
a condition that obviously puts the joints of the spine under ab- 
normal strain. And, finally, the deformities of rickets should be 
potent in producing this disease. 


The following plates have been examined: 
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rd 
Case Plate 
No. No. 
1 19182 
2 19594 
3 16966 
4 57226 
5 31924 
6 
7 16655 
8 Adult 
9 Private 
Case 
10 
11 30280 
12 30195 
13 30913 
14 30326 
15 31106 
16 30625 
17 30758 
18 31061 
19 30259 
20 
21 31969 
22 31924 


Age. 


Adult 


Adult 
25 


44 


55 


34 


35 
36 


44 
62 
25 


25 
40 


23 


55 
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TABLE OF X-RAY PLATES 


Diagnosis 


Marked coxa vara both hips; 
sterior dislocation of the 
eft hip 
Left hip coxa valga 
Old Pott’s united with some in- 
ternal bowing of the ankle and 
some roughening of lower ar- 
ticular surface of the tibia 
Colle’s fracture with marked 
dorsal angulation of distal 
fragment and considerable cal- 
lus formation 
Scoliosis of lumbar spine, with 
convexity to left 
Tuberculosis of 4-5 lumbar 
spine. Bodies collapsed. 4 
years duration. 
Old Pott’s union of fibula in- 
ternal malleolus displaced ex- 
ternally, not united. Also ex- 
ternal displacement of the 
astragalus on the tibia. 
Pronated feet, knock knee 


Old dislocation terminal pha- 

lanx great toe 

Congenital malformation spine 

Scoliosis with rotation of the 

body of the 4th lumbar to left 

Lumbar spine shows scoliosis 

with convexity to left; failure 

of union of spinous process of 

the last sacral segment 

Scoliosis with convexity to 

the right 

Scoliosis lumbar spine with 

convexity to left 

Scoliosis lumbar spine with 

convexity to left 

Scoliosis lumbar spine with 

convexity to right 

Scoliosis lumbar spine with 
convexity to right 

Lumbar scoliosis to the right 

Scoliosis dorsal spine with 

convexity to right 

Tuberculosis 4-3 lumbar spine: 

fusion of bodies 

Marked scoliosis; double curve 

of the spine not secondary to 

bony defect 

Scoliosis of lumbar spine with 

convexity to the left 


Findings in associated 
joints 


No hypertrophic arth- 
ritis 


No arthritis 
No arthritis 


No arthritis of wrist 
bones or phalanges 


Slight spurring about 
lumbar bodies 

No arthritis other 
vertebrae 


Spur on the scaphoid 


No arthritis spine, feet 
or knees 

No arthritis other 
joints of feet 

No arthritis 

No arthritis 


No arthritis 


No arthritis 
No arthritis 
No arthritis 
No arthnmtis 
No arthritis 


No arthritis 
No arthritis 


No arthritis 
other vertebrae 
No arthritis 


Slight spurring about 
lumbar bodies 
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23 3=25663 29 Destruction 4th and 5th lum- No hypertrophic 
bar bodies with marked list to arthritis in other 


right in lumbar region vertebrae 

24 Scoliosis, right dorsal left lum- No arthritis 
bar curves 

25 Tuberculosis ankylosis left Right hip normal no 
hip joint hypertrophic arthritis 

26 Right hip destruction of Opposite hip joint 
head; tuberculosis normal 

27 36 6th lumbar vertebra sacralized Remainder of spinal 
on right side column normal 


The percentage of cases with hypertrophic arthritis in which 
static strain is also present is 11 per cent. But this is practically 
the same as the percentage seen in all cases coming to this ortho- 
pedic clinic. 

From another point of view this theory fails. I have seen a 
number of cases of hypertrophic arthritis in individuals whose 
posture is excellent, and who have never done hard work or sub- 
jected their joints to strain. These cases nearly always have bad 
teeth. In other words, the disease occurs where none of Preiser’s 
etiological factors apply, and conversely, it may not appear where 
trauma strains are most potent. 

Conclusion: Hypertrophic arthritis is not due to static strain. 











OBSERVATIONS ON THE OPERATIVE TREATMENT 
OF SCOLIOSIS 


BY ROYAL WHITMAN, M. D. NEW YORK 


*These remarks apply primarily to a class of cases of fairly 
advanced scoliosis, in which backward projection of the ribs is the 
most noticeable element. The typical patient is a girl of sixteen or 
over, to whom the deformity has become a serious concern, and 
who is willing to undertake any form of treatment that will assure 
its reduction or concealment. 


I think we are indebted to Dr. Abbott for the general recogni- 
tion of the fact that deformity of the spine, as of any other part, 
can be cured only by over correction and by fixation for a sufficient 
time to permit the reconstructive changes that alone can assure 
stability. When, therefore, it had been demonstrated by a 
thorough and prolonged trial, that cure in this sense was as unat- 
tainable, in this class of cases by the Abbott as by any other 
method, a definite basis at least, for rational treatment was estab- 
lished. For even admitting that extreme distortion of the trunk 
by the Abbott method is, from the mechanical standpoint, the most 
effective method of lessening rotation of the spine, its manifest dis- 
advantages as a means of partial correction, exclude it from prac- 
tical consideration. 

During the period of stagnation that followed this conclusion 
it occurred to me, in view of the objections to prolonged forward 
flexion of the trunk, that hyperextension and rotation might be 
tried, although Lovett’s experiments had seemed to indicate that 
the spine was so locked in extension as to check rotation. 


Assuming this to be true, it seemed that this attitude by re- 
lieving pressure on the vertebral bodies must at least lessen the re- 
sistance to correction of the lateral deviation. 


At first extreme rotation was attempted by including the arm 
on the lower side, which was soon discontinued, but in a modified 
form the method in which the jacket is applied under lateral trac- 
tion with as much hyperextension as possible, and cut in the usual 


*Observations on the operative treatment of scoliosis. Presented at the 
Clinical Conference, Hospital for Ruptured & Crippled, May 18, 1921. 
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manner over the depressed areas, to permit expansion, has been 
employed since this time.'. It would seem also from X-Ray evi- 
dence, that it is as effective in lessening rotation_as is forward 
flexion, although the apparent correction as indicated by distortion 
of the trunk is, of course, much less. 


Although this treatment, which increases the height and im- 
proves the appearance of the patient, is free from the greatest 
drawback of the Abbott method, all forms of corrective plaster 
support, applied for long periods have the disadvantage of com- 
pressing the thorax, inducing muscular atrophy, and in some in- 
stances irritation of the skin. This would be of slight importance 
if over correction and stability could be finally attained, but since 
this is impracticable, it is of advantage to supplement ambulatory 
correction by a period of fixation on a convex stretcher frame. 


This position, as I pointed out many years ago, in advocating 
the convex frame in the routine treatment of Pott’s disease in 
young children? exerts the most direct extending force on the spine, 
in the sense of separating the vertebral bodies, and it has the 
further advantage of increasing the lateral diameter of the chest. 
In the treatment of lateral curvature the pressure on the back tends 
to lessen the convexity of the ribs, to push them forward, and thus 
to expand the chest on the contracted side. 


After a time ambulatory correction may be resumed, but 
preferably the final step is an operation for inducing ankylosis of 
the dorsal vertebrae, in order to assure the extended position, thus 
preventing flexion in this region which makes the deformity more 
apparent. By effacing the spinous processes one removes also the 
landmark from which lateral deviation is estimated, so that the 
immediate effect of the operation is an apparent considerable re- 
duction of deformity. It would appear also, that the complete re- 
moval of the muscular attachments to the vertebral column should 
lessen its resistance somewhat, so that the deformity may be still 
further corrected by the subsequent fixation on the frame during 
the period of consolidation. 


‘The method was demonstrated at a meeting of the alumni of the Hos- 
pital for Ruptured & Crippled Dec. 28th, 1915. Am. J. Orth. Surg. Vol. 
14 p 155. 


*Trans. Amer. Orth. Assn.—Vol. 14, 1901. 
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The operation if confined to the dorsal region has the very 
great advantage that motion here being comparatively limited, its 
further restriction causes no inconvenience. 


The operation that I favor is of the Forbes type, rather than 
the original Hibb’s fusion, in which comparatively large sections 
of bone are pried up from the laminae, to bridge the intervals be- 
tween them, and the spinous processes split into two or more seg- 
ments, are flattened out laterally, to make a wide area for anky- 
losis. It is possible also, if the transverse processes were cut 
through on the convex side that the resistance to the corrective 
pressure of recumbency on the ribs might be still further lessened. 


A fair degree of resistance to forward bending soon appears 
in the operated area, but recumbency is encouraged because of the 
corrective influence of pressure on the thorax, for as long a time 
as the patient will submit to it—usually for two months,—after 
which a short jacket to hold the trunk in the proper relation to the 
pelvis, is applied. 

It is assumed that if the dorsal deformity is reduced, the lum- 
bar deviation, which has been lessened by the treatment, may be 
eventually concealed by an ordinary corset. 


It is, of course, evident that the preliminary reduction of de- 
formity might be more rapid if the patient were placed on the 
frame in the beginning, or if recumbency were enforced in con- 
nection with the corrective jackets. There is however, the prac- 
tical objection, that few patients of this class would submit to im- 
mediate and prolonged confinement who eventually accept it as a 
later step in treatment, and finally consent to operation to assure 
the correction that has been attained. 


My interest in operative treatment was aroused by the dis- 
cussion at the meeting of the Orthopaedic Association in 1920, and 
during the past year twelve patients have been operated upon in 
my service by members of the assistant staff and myself. The 
youngest patient was 13, the oldest 27 years, thus all were of an 
age in which the ankylosis of the dorsal region would cause no 
functional inconvenience nor developmental disturbance. 


The time is too short to report final results, but the immediate 
effects have been very satisfactory to the patients, and the indica- 
tions are that the improvement will be permanent. 
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It will appear that the purpose of the treatment in the cases 
reported is clearly defined, namely: to conceal deformity by effac- 
ing the most offensive manifestation, and to check its further pro- 
gress. It seems to me that for the attainment of the object, the 
method of preliminary correction supplemented by the convex 
frame as a means of extending the spine, expanding the chest, and 
directly reducing deformity by postural pressure, has certain prac- 
tical advantages over the routine in other clinics, and for this rea- 
son this preliminary report is presented. 














Editorial 





At a formal meeting in Boston June 4, 1921, to consider the 
report of the Editorial Committee, the American Orthopedic As- 
sociation decided to return the Journal of Orthopedic Surgery to 
Roston for publication. A substantial fund was provided for the 
continuation and improvement of the Journal. 


Any publication venture during the past few years has been 
difficult and even at times precarious. The present editor in pre- 
senting his final issue to the readers desires to thank all those who 
have helped to produce and who have been readers and friends of 
the Journal of Orthopedic Surgery during the past two years. 


The Journal has now more than three times as many sub- 
scribers as it had about two years ago. It seems to be rendering 
a real service to the growing cause of Orthopedic and Reconstruc- 
tion Surgery. This periodical as much as any other agency helps 
to carry on the torch which lights the way to relief for the pa- 
tients in whom we are all so much interested. 

For Dr. E. G. Brackett of Boston, the new editor, we bespeak 
the same friendly interest and hearty support which have meant 
so much to the retiring editor. H. WINNETT ORR. 





The Editor and the Editorial Committee of the Journal have 
under consideration the possibility of changing the Journal from a 
monthly to a quarterly publication. The larger volume, issued at 
longer intervals, would give certain opportunities for preparation 
not possible in the monthly publication, and would probably afford 
a larger total amount of material during the year. The Committee 
would be grateful for the expression of opinion of the subscribers 
of their attitude toward such a possible change,—first, as to 
whether it would meet their approval; second, if not, as to their 
reasons for preference of the continuance of the monthly publi- 
cation. 

Please address communications to the Editor, Dr. E. G. 
Brackett, 166 Newbury Street, Boston, Mass. 
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The following resolutions were adopted at the Boston meeting: 


The American Orthopaedic Association assembled in Annual 
Meeting pays mournful tribute to its charter member and beloved 
colleague, Arthur J. Gillette. A man of unexampled amiability, 
devoted to his profession as represented by its loftiest ideals, a 
worker of unremitting industry, a craftsman of highest skill, his 
passing leaves amongst us a void which we cannot adequately ex- 
press in words. We desire to record our appreciation of his high 
value as a friend and colleague, our recognition of his work 
in establishing the first hospital for Crippled Children under 
State Control in the United States. We shall ever cherish his 
memory. 

RESOLVED that the American Orthopaedic Association ex- 
tends to the family of our deceased colleague their sincere sympathy 
and present to them this heartfelt tribute to a highly esteemed 


colleague. 


The members of the American Orthopaedic Association de- 
sire to place on record their sense of loss in the death of Dr. Harry 
M. Sherman. For many years a faithful and devoted member of 
the Society he gave of his best to that as he did to everything with 
which he was associated—a skillful surgeon and teacher, a delight- 
ful companion, a loyal friend, his absence will be deeply felt. It is 
the desire of this Association that this resolution should be trans- 
mitted to his family with an expression of the sincerest sympathy 


in their loss. 





Whereas God, in his infinite wisdom, has seen fit, on May 9, 
1921, to take from our midst, Dr. Harry M. Sherman, our first 
President, and deprive us of his valued counsel, helpful friend 
ship, and pleasant companionship; 

Be it therefore resolved that we take this means of express- 
ing our deep grief over the loss of a member noted for his high 
ideals, honesty of purpose, personal integrity, and constructive 
surgery and scientific attainments. He was a good husband, a 
kind father, a loyal friend and a scientific gentleman. 

Be it further resolved that a copy of these resolutions be in- 
scribed on our minutes and copies sent to his widow, and to the 
California State Medical Society, and the Journal of Orthopaedic 
Surgery. PACIFIC COAST ORTHOPEDIC ASSOCIATION. 
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News Notes 


Dr. O. L. Miller, who has for a number of years been prac- 
ticing Orthopaedic Surgery in Atlanta, and associated with Dr. 
Michael Hoke in the Scottish Rite Hospital for Crippled Children, 
has moved to Gastonia, N. C., to be Orthopaedic Surgeon to the 
North Carolina Orthopaedic Hospital. 

This hospital, with a capacity of sixty beds, has recently 
opened for the reception of its first patients. 

In addition to his duties with the hospital, Dr. Miller will be 
in private practice in Gastonia. 





Dr. H. Winnett Orr and Dr. James E. M. Thomson have 
formed a partnership for the practice of Orthopedic Surgery ex- 
clusively and will remove their offices to the First National Bank 
Building, Lincoln, Nebraska. Dr. E. E. Babcock is also associated 


with the firm. 





Dr. Archer O’Reilly and Dr. C. A. Stone of St. Louis have re- 
moved their offices from the Metropolitan building to 3534 Wash- 
ington Avenue. 
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DISLOCATION OF THE SAcRo-IL1ac Jornt. By Alexander Gibson, M. A., M. B., 
Ch. B F. R. C. S., (Eng) F. R. S. E., Winnipeg, Manitoba. Jour. A. M. A., 
Vol. 76, No. 22, May 28, 1921. 

The sacro-iliac ligaments are so strong that it hardly seems possible that 
dislocation of the joint could occur; it would seem much more likely that 
violence sufficient to cause rupture of those ligaments would lead fo rupture 
of the pelvis in preference, and in most cases would cause death. In cases 
of this injury which have been placed on record, the majority have been fatal 
or have been accompanied by fracture of the pelvis. Dislocation of the sacro- 
iliac joint has also been noted as a complication of diastasis at the symphysis 
pubis. 

CASE REPORT 


An eight year old boy was hit by an express train in such a manner that 
the sacrum seemed driven forward of the left ilium without a fracture, 
Eighteen days following the injury the patient has recovered sufficiently to 
permit operation. A posterior curved incision was made, projecting portion of 
illum removed with an electric saw, this portion wedged in as a graft between 
the sacrum and ilium. Recumbency in bed for two months wearing a pelvic 
binder. There was practically complete recovery.—Leo C. Donnelly, Detroit. 





NONOPERATIVE TREATMENT OF FRACTURES OF CERVICAL VERTEBRAE WITH CoRD 
InguRY. THE RESULT IN Four CASES. Michael Osnato, M. D., New York. 
Jour. A. M. A., Vol. 76, No. 25, June 18, 1920. 


Operative interference in a complete transverse crushing of the cord is 
useless and frequently harmful, but an operation may be urgently necessary 
if there is no complete transverse lesion. The difficulty is to determine whether 
there is a transverse crush or whether the symptoms are due to concussion 
of the cord or to an acute edema of the cord tissue. 

There are undoubted cases on record in which some of the reflexes were 
preserved or where some of the reflexes returned in spite of the presence of 
complete lesion. In the majority of instances a complete motor paralysis and 
loss of sensation below the level of the injury with loss of all cutaneous and 
tendon reflexes and paralysis of the bladder and rectum, point to a spinal 
cord injury so serious that immediate operative interference is contraindicated. 
If the symptoms are due to spinal concussion in which considerable lengths 
of the cord are affected, a local operation will do little if any good, and it 
may do much harm. 

If the symptoms are due to an incomplete crush or to compression of the 
cord, there will surely be some improvement within the first few days; then 
operative interference-will offer much better chances of success. 
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When some motor, sensory or reflex power remains immediately after the 
trauma, and a complete motor and sensory paralysis later supervenes, opera- 
tive interference should not be delayed, especially if compression of the cord 
by dislocated or fractured bone or by blood has been demonstrated. 

After the decision to interfere surgically is arrived at one then immediately 
subjects his patient to the dangers of operation on the cervical cord, which 
are chiefly liable to cause edema and consequent interference with the func- 
tions of the vagus and phrenic nerves, namely respiratory and cardiac paralysis. 
Good functional recoveries occur most often after cervical injuries, as against 
injuries to other levels of the cord. The most frequent residuals are pareses in 
the extremities and atrophies in the small muscles of the hand, with stiffness 
in one or both of the lower limbs. 

The loss of sensation accompanying such injuries often leaves only a 
scant residual disturbance. Root pains seem to be limited to one upper ex- 
tremity. 

Four cases are reported with undoubted cord injuries. From the neuro- 
logic findings the first case was probably a complete crush of the cervical 
cord, and resulted, as all these cases do, in death within a few months after 
injury. The other three cases were examples of partial involvement of the 
cervical cord, and all three of the patients recovered without operation.—Leo 


C. Donnelly, Detroit. 





THE ROLE oF CANCELLOUS TISSUE IN HEALING BONE. T. Wingate Todd, F. R. 
C. S. (Eng.) Ann. Surg. 1920. Vol. 72, pp 453-466. 


The paper contains a digest of observations made on about two hundred 
cases of chronic osteomyelitis, the result of wounds, in the Base Hospital Wol- 
seley Barracks, London, Ont., in 1918. Most of these cases presented cavities 
in the long bones and therefore gave an excellent opportunity of studying the 
relation of cancellous tissue (or medulla) to healing bone without the com- 
plication of periosteal involvement. Various technical problems relating to 
effective treatment of such cases are dealt with in the body of the paper. The 
author’s results regarding cancellous tissue are summarized in the following 
manner. 

1. Cancellous tissue is one of the chief agents in regeneration of bone, 
and like the cambium layer of periosteum, should be treated at operation in 
the most conservative manner, consistent with thorough exploration and 
drainage. 

2. In regeneration the cancellous tissue nearest the midlength of the 
bone grows most rapidly, whereas that in or near the articular extremities 
shows less readiness to proliferate and fill the cavity. 

3. Septic bone cavities should be permitted to heal from the bottom, the 
wound in the soft tissues being kept widely open until this has occurred. The 
least possible mechanical disturbance of the cancellous tissue should be em- 
ployed and no “disinfection” of the cavity attempted, for this simply kills the 
remaining tissue from which regeneration is expected. 

4. Regenerating bone is very sensitive to and easily affected by pressure, 
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even of soft tissues, and by inefficient drainage. It is not adversely affected 
by the ambulatory method of treatment. 

The work results practically in a restatement of principles laid down 
by Ollier but lest the reader’s mind be diverted from the real significance of 
the paper, reference to the famous Duhamel-Haller controversy in any of its 
phases is avoided. In this case the work was carried out entirely upon man. 
Ollier’s experiments were upon animals. Here one finds confirmation for man 
of Ollier’s observations upon the osteogenetic power of the “marrow” in dogs. 
Again one finds the tube experiment of Ollier on the rabbit tibia reproduced 
and followed up in the long bones of Man. The essential lession of the work 
is that cancellous growth, though considerable, is delicate but that with 
proper care it can be encouraged and the cavity filled in a reasonable time with 
new bone after which, and not before, the soft tissues may be allowed to close. 





NERVE SuTuRE. Edwin M. Miller. Archives of Surgery, Jan., 1921. An ex- 
perimental study to determine the strength of the suture line. 


In the repair of peripheral nerve injuries it often becomes necessary to 
resect an extensive scar in order to reach healthy funiculi and considerable 
tension may be required to procure an end to end suture. The object of this 
experimental study was to determine the strength of the suture line at dif- 
ferent periods after the anastomosis and to find out the relation between the 
size of a nerve and its tensile strength at the suture line. The sciatic nerve 
of dogs was used and two series of animals were run. In the /first, sonsisting 
of eleven animals, a section of the sciatic was removed sufficiently long to re- 
quire complete flexion of the leg on the thigh before end to end suture could 
be made. Some of the animals were allowed to use the limb as soon as de- 
sired. In others a plaster dressing was applied for different periods of time, 
varying from 11 days to 24 days. Study of these suture lines after autopsy 
showed a separation at the site of operation in only one instance. In the 
second series, consisting of eleven animals, end to end suture was made on 
the two main branches of the sciatic in the right leg and on the entire sciatic 
in the left leg, the diameters of those nerves varying approximately as 1:3:5. 
Determinations were then made of the strength of the suture lines at different 
periods after operation (from 1 week to 5 weeks) by the application of weights 
to a cord connected with the distal segment. 


CONCLUSIONS 


(1) In dogs, which show individual differences in rapidity of repair as 
do humans, the tensile strength of a suture line in the sciatic nerve or its 
branches is practically as great at the end of the third week as at the end of 


the 4th or 5th week. 
(2) The strength of the suture line, especially after the 2nd week, is 


almost directly proportional to the diameter of the nerve. 
(3) The epineural sutures of fine catgut or silk play little if any part 


in the strength of the suture line after the second week. 
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(4) Practical application. Long defects of nerves may be overcome by 
mobilization of the segments and change of posture with end to end suture. 
The suture line is apparently firm enough after three weeks to begin gradual 
straightening of the flexed forearm or leg. Clinically after operation upon 
the sciatic nerve, it would seem best to wait six or eight weeks after suture 
before extending the leg if flexion has been necessary to complete an end to end 
suture. In case of the median and ulnar extension of the forearm should not 
be attempted until after four weeks if flexion has been required.—E. M. Miller. 





THE FALSE LOCALIZING SIGNS OF SPINAL Corp Tumor. By Charles A. Elsberg, 
M. D., New York City. Archives of Neurology and Psychiatry, 1921, Vol. 5, 
page 64. 


The author reports several cases of spinal cord tumors in which the 
level signs vary at different periods. He calls attention to the frequency with 
which patients with spinal tumors in the cervical region first complained of 
sensory and motor symptoms referable to the lower extremities, and states 
his belief that the fibers for the different extremities and perhaps even for 
parts of extremities are grouped together in the spinal pathways. Errors in 
interpretation of the signs referable to the side and part of the cord affected 
are possible, and the writer mentions explanations for these errors. Finally, 
the author discusses the explanation of paresthesia in the upper extremities 
caused by tumors in the thoracic cord and voices the belief that the upper ex- 
tremity symptoms may be due to the effects of a column of cerebrospinal fluid 
above the tumor. 





EPICONDYLITIS HuMERI. Louis Carp. Surg., Gynec., and Obst., March, 1921. 

Epicondylitis Humeri is a condition found in those engaged in heavy 
manual labor characterized by pain in the elbow region, functional impair- 
ment to a greater or lesser degree, persistent tenderness limited to the epi- 
condyle of the humerus and extreme weakness of the forearm. Lifting with 
the hand in supination is possible with great difficulty, but almost impossible 
with the hand in pronation. There is no atrophy. X-ray examination shows 
no definite or constant changes. The average duration is about six weeks,. but 
the condition may last several months with periods of intermission or remis- 
sion. The symptoms may disappear gradually or suddenly. The etiology is 
doubtful. Influenza, strain, neuralgia, and trauma are possible etiological fac 
tors. An analogous syndrome may occur in the styloid process of the radius 
and the condyle of the femur. The best therapy seems to be immobilization 
and baking.—Louis Carp. 





TREATMENT OF TUBERCULOSIS OF THE KNEE JOINT. By J. J. Kurlander, M. D. 
Ohio State Medical Journal January 1921. 
Knee joint tuberculosis constitutes about 20 to 25 per cent of all cases 


of joint tuberculosis. 
The disease may be primary either in the synovia or in the bone. Shaft 


tuberculosis is rare. 
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Knee joint tuberculosis must be differentiated from chronic synovities due 
to sprains, trauma or infection. Also from syphilitic joint affections, Sar- 
coma, carcinoma, etc. 

In children there is a more marked resistance to the disease and reparative 
processes is much more active in children than in adults. For this reason, 
in children conservative treatment such as rest and immobilization are indi- 
cated. 

Operative procedure hastens and insures a cure and is therefore indicated 
in adults. 

The operation is that of resection of the knee. The author follows the 
technic of R. H. Hibbs in that only the cartilages of the articulating surfaces 
of the femur and tibia are removed. There is no attempt to excise or remove 
the capsule. The patella is excised sub-periostially and placed in a bed 
chiselled out in the femur and tibia, thus both immobilizing the bones and 
acting as a bone graft in one. 

Immobilization in a plaster cast for three months at which time firm union 
is to be expected.—J. J. Kurlander, M. D. 





DERANGEMENT OF THE SEMI-LUNAR CARTILAGE. Louis Strahlmann, M. D., and 
J. W. White, M. D. Journal of the A. M. A., February 26, 1921. 


The authors analyze seventy-six operative cases of Semi-lunar Cartilage 
Derangements from the viewpoint of history, physical findings, surgical 
pathology, and end results. 

In diagnosis, the localized pain and tenderness are particularly stressed, 
being present in the vast majority of cases, while locking is present in only 
about one-half of the cases. They believe simple hypermobile cartilage is a 
definite entity, more common than actual fracture of the cartilage, and that. 
the external cartilage is involved in about one-fifth of the cases. Complete 
excision is considered the operation of choice and an early operative inter- 
ference is advised. Careful analysis of end results in the unrelieved cases, 
(14%), shows that most untoward results are due to undetected syphilitic and 
tuberculous lesions, the deranged cartilage being only secondary. Results are 
also influenced by the involvement of other joint structures in the original 
trauma, the duration of the lesion, and the extent to which the cartilage has 
been excised. 





BILATERAL FORWARD DISLOCATION OF THE FIFTH CERVICAL VERTEBRAE WITH ReE- 
DUCTION BY MANIPULATION. By Mitchell Langworthy, Spokane, Washing- 
ton. Journal of the American Medical Association, February 12, 1921, 
Vol. 76, pp 447 and 448. 


August 5th, 1920, a truck driver aged twenty-eight sustained an injury 
which forced his neck into extreme flexion. He was unconscious for a few 
minutes while being moved. Respiration was difficult and this was improved 
by traction on neck. Priapism, numbness and tingling in right hand and 
forearm and over entire left lower limb, frequent coughing with fresh blood 
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in sputum, and pain in neck, were the only symptoms. Lateral roentgeno- 
grams showed a bilateral forward dislocation of the fifth cervical vertebra on 
the sixth with a slight impaction of the body of the fifth. The fifth lay at 
least one-half inch anterior to the sixth. Reduction by manipulation was oc- 
complished under anaesthesia five and a half hours after the injury, the 
roentgenogram showing perfect alignment. The method of Walton was fol- 
lowed which attempts to slip the articular facet, first of one side and then of 
the other back into position on the facets of the vertebra below. The neck 
and head were supported in plaster for six weeks. The symptoms gradually 
disappeared. He was up on the seventh day and discharged from the hospital 
on the fourteenth day, walking well with no discomfort. Examination at 
the end of the tenth week showed him to be perfectly well except for a 
slight soreness and stiffness at base of neck due probably to laceration of the 
ligamentum nuchae and the trapezius muscles. Movements of the neck were 
normal in extent although somewhat weak.—Abstract by the Author. 





METHODS TO SECURE END-TO-END SUTURE OF PERIPHERAL NERVES. By Howard C. 
Naffziger, M. D. San Francisco. Department of Surgery, University of 
California Medical School. Abstract by the author. 


End to end suture of peripheral nerves is the aim of the surgeon in those 
cases of nerve division which come to operation. When this is impossible 
“auto cable” grafts offer the next best prospect. In lesions of the large™nerve 
trunks—ulnor, median, musculo spiral, the great sciatic and its internai and 
external popliteal divisions it is rare that end to end suture can not be ob- 
tained. : 

Of the methods found most useful in obtaining apposition of the divided 
nerve ends are: 

1. Free mobilization of the proximal and distal portions of the nerve ob- 
tained by long incisions, identification of normal nerve above and below the 
point of injury, free dissection of nerve from sheath and when necessary 
lengthening of nerves to muscles by dissecting them from the main nerve 
trunk. This does not interefere with their function. 

2. Transposition of the nerve to a shorter route than the normal one. 

(a) Ulnar nerve—Transposition from behind the internal condyle to the 
flexor surface beneath the deep fascia and pronator radii teres without sacri- 
fice of branches to the long ulnar flexors. Free the nerve well above the point 
of penetration of the internal inter muscular septum. 

(b) Musculo-spiral nerve. Transposition to a position beneath the bi- 
ceps and on the anterior surface of the humerus is used in extensive in- 
juries to the posterior surface of the arm as well as to aid in overcoming 
nerve gaps. A high internal axillary incision and an incision on the outer 
surface of the lower third of the arm are used. The branches to the outer 
head of the triceps are sacrificed by this procedure. 

(c) Median nerve—Dissection upward of the muscular branches and 
transposition to a more superficial position. 
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3. Favorable posture of the extremity to shorten the distance to be over 
come. 
Ulnar—by flexion of wrist and elbow. Adduction and a forward po- 
sition of the arm. 
Musculo spiral—fiexion at elbow, adduction and forward position of 
the arm with internal rotation. 
Median—Wrist and elbow flexion. Adduction of arm. 
Sciatic nerve—Extension of hip, slight abduction, full flexion of knee. 


A method of exposing the entire sciatic by reflection of the gluteus maxi- 
mus and permitting suture within the sciatic notch is given. 

4. Gradual lengthening of the nerve by a two stage operation. 

At the first operation by mobilization, transposition and favoring posture 
as much of the involved portion of the nerve as possible is resected and the 
ends sutured together. The extremity is gradually straightened over a period 
of about two months when a second stage operation permits resection of the 
remaining scar and end to end suture. 

Interrupted fine silk sutures including only the neurilemma are used 
with no through and through sutures. Attempt is made to avoid rotation of 
the nerve by matching the intrinsic vessels of the nerves. Ringers solution 
and cotton sponges for freeing the nerve of clots are used. No foreign ma- 
terial or auto grafts of tissue are used to protect the suture line. An at- 
tempt is made to have it lie between muscle planes. 

After treatment. Removable splints are used to maintain desired pos- 
tures with gradual extension of joints. One or two months are allowed for 
lengthening the nerve. During this- time massage and joint movements within 
the permissable range are practiced. 

Length of nerve gaps overcome. 

For the ulnar nerve by a combination of all methods outlined—10 cm. 

For the musculo spiral nerve 10 cm; median 9 cm. Sciatic and its two 
main divisions each 10 cm. 

Larger gaps may be overcome by two stage operations. By the adoption 
of these methods nerve grafts are rarely necessary. 








